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GENERAL

® MANUFACTURER i Same as the Applicant

Company Name : AQUA Eng. Co., Ltd.

Address :  #938-8, Dalsan-ri, Jeonggwan-myeon, Gijang-gun, Busan, Korea

® ADDITIONAL TEST INFORMATION

Treatment Rated Capacity : 750 m'/hr

® TEST SUMMARY

No. Test Item Test Standard Result

The Provisional Regulation for Type Approval of
Ballast Water Ballast Water Management System by the Ministry
of Land, Transport and Maritime Affairs (PR. No.
! I"“"“g_e"”"‘ SYSEeM | )011-342, Amnex 5 & Annex 6) and Guideline 8
(Shipboard test) | (VO Res. MEPC.174(58), ANNEX, PART 2, 2.2,
2.4 & PART 4)

Conformity
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1. SHIPBOARD TEST

1.1 TEST ENVIRONMENT

» Ambient temperature

- Relative Humidity

1.2 TEST STANDARD

(205 +50)°C
(42+5)%RH

* The Provisional Regulation of Type Approval of Ballast Water Management System by the
Ministry of Land, Transport and Maritime Affairs (PR. No. 2011-342, Annex 5 & Annex 6) and
Guideline 8 (IMO Res. MEPC.174(58), ANNEX, PART 2, 2.2, 2.4 & PART 4)

* Detailed test methods are as below;

Item Test standard Remark
€ | Water temperature Standard Method 2550:2005
¢ pH Standard Method 4500 H' B:2005
) Measurement with Electrode
¢  ORP Standard Method 2580:2005 multiprobe (Hydrolab, USA)
| @ Salinity Standard Method 2520 B:2005
ASTM Standard Method D888-09
. | B €:2010 1]
s ; Measurement with Turbidity
& | Turbidity Standard Method 2130 B:2005 meter (Hach, 2100 P)
& | 1SS Standard Method 2540 D:2005 -
4 | DOC/POC ISO 8245:1999 -

Viable organisms

Fleming & Coughlan, 1978,

Staining with Neutral Red.

(01, 0139)

Inc.)

=

B US EPA 600/R-10/146:2010, gL With e Rolit of & fine
(2 50 um) Standard Method 10200 C:2005 i
Concentration techniques
Viable organisms Anja et al., 2005 Fluorescence dyeing with
* - Standard Method 10200 C:2005 5-CFDA AM,
(= 10 - 50 pm) ) Concentration techniques
# | Heterotrophic bacteria Standard Method 9215:2005 <
_4# | Coliform Standard Method 9222 B:2005 -
& | Escherichia coli US EPA 1603:2009 -
@  Intestinal Enterococci US EPA 1600:2009 _ -
Toxicogenic Vibrio cholerae Btancard Method 9260 FE2005
* 8 and/or API 20E kit (BioMerieux =

KOMERI-P-24-03(8)
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1.3 TEST EQUIPMENTS

Calibration Due

Description Manufacturer Model Number
Fluorescent microscope Olympus bFX4]-33FL
Sedgewick-Rafter chamber Pyser-SGI -
Stereo-microscope Olympus 57240
Bogorov counting chamber DH Sci. -

Multiprobe (Hydrolab)

Portable cleanbooth

Hach company

DS Tech.

Hyvdrolab DS5

Turbidity meter Hach company 2100 P -
Digital imaging BAUMER TDI DMC3 -
Digital imaging Olympus JUJAK 5.5 -
Standard sieve Sefar 30 um (diagonal) ~ 2011. 12. 24
Standard sieve Sefar 10 pm (diagonal) -
conical e
Plankton net SA Sci. el ;
(30 um, diagonal)
y Labnet
Auto pipette : : BP-10000 ~ 2011. 12. 06
International, inc.
Micro (Pasteur) pipette Hilgenberg 31 501 02 -
Labnet
Auto pipette S BP-1000 ~ 2011. 12. 06
International, inc.
L t
Auto pipette abnet BP-200 ~ 2011. 12. 06
International, inc.
Filtration system Nalgene 350 mL -
Vacuum pump THOMAS - ~:2011. 12.'08
Mass cylinder Witeg 100 mL ~ 2015. 06. 04
Portable incubators CAIS KC2500 -
KOMERI-P-24-03(8) Page 5/64 2012. 03. 21
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1.4 TEST SET-UP

LS W DESCRPTON
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Figure 1. Diagram of the shipboard test facility of the AquaStar BWMS

1.5 TEST PROCEDURE
- See Appendix II. PROCEDURE ON SHIPBOARD TEST.

1.6 TEST SCHEDULE

Test mode and date
Test period
Ballasting de-Ballasting
- 2011. 03. 06 2011. 03. 14
s
Busan newport/Korea Singapore port/Singapore
- 2011. 08. 21 2011. 08. 28
n
Singapore port/Singapore Busan newport/Korea
- 2001, 10. 23 2011. 10. 28
r
Hongkong port/ Hongkong Tongyeong bay/Korea
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1.7 TEST RESULTS

1.7.1 Assessment of valid tests

(1) Viable organisms of influent water

X
. = 50 pm organisms | = 10 - 50 pm organisms
T 1
est period (inds./m") (inds./mL) BRI
Ist 16 694 123 Conformity
2nd 28 667 147 Conformity
3rd 99 889 521 " Conformity
Valid requirement > 100 > 100 - J
# Data indicates an arithmetic mean from triplicate. 7
(2) Viable organisms of discharge control water
. = 50 pum organisms = 10 - 50 pm organisms
Weat pedod (inds./m’) (inds./mL) Bempas
1st 7 250 26 Conformity
2nd 11 083 18 Conformity
3rd 53 500 18 Conformity
Valid requirement > 10 > 10 -
# Data indicates an arithmetic mean from triplicate. -

KOMERI-P-24-03(8)
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1.7.2 Assessment of discharge treated water

Bacteria (cfw/100 mL)

= 50 pm = 10 - 50 pm
Test period organisms organisms Toxicogenic Remarks
. 3 H
(inds./m’) (inds./mL) Escherichia Intestinal Vibrio
coli Enterococci cholerae
| (01, 0139)
Ist 3 0 | 0 0 Conformity
2nd 2 0 0 0 0 Conformity
3rd 3 0 0 0 0 Conformity
Discharge
<10 < 10 < 250 < 100 <1 -
standard
# Data indicates an arithmetic mean from triplicate.
KOMERI-P-24-03(8) Page 8/64 2012. 03. 21
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Il. PROCEDURE

ON SHIPBOARD TEST

KOME

RI SOP BWMS 02

Rev. 2.0 May 2011

BWMS Test Procedure on Shipboard Test

The test cycles including invalid and unsuccessful test cycles are to span a trial period of not less than six months.

+ Ballasting
+ de-Ballasting

B, beginning
M, middle
E, end

<Standard for valid test>

sample volume Ballasting
Ballasting Infleunt 2 50 pm organisms 1 mix 3 Influent 2 50 pm organisms > 100 inds/m?
water 2 10-50 pym organisms 1 L x 3 water 2 10-50 ym organisms > 100 inds./mL
Bacteria 500 mL x 3
lde- Discharge 2 50 um organisms 1 m3x 3 dt-ﬂ*ﬁﬁﬂng
Ballasting control 2 10-50 um organisms 1 L x 3 Discharge 2 50 pym organisms > 10 inds/m?
water Control 2 10-50 pym organisms > 10 inds/mL
Discharge z 50 pm organisms 1 m? x 9 water
Treated 2 10-50 pym organisms1L x 9 Discharge 2 50 ym organisms <10 inds/m?
water  Bacteria S00mL = 91 freated z 10-50 pm organisms <10 inds/mL
i Toxicogenic 1 cfu/100 mL
<
Vibrio cholerae (01, 0139) o
e Escherichia coill < 250 cfu/100 mL
ntestinal Enterococei | [y ' |
filtrati Intestinal Enterococci < 100 cfu/100 mL
- ~
[ V cholerae J ‘ prtd&ate 2 50 um Neutral red stain Stereomicroscopic
\ J organisms § investigation
[ ]
L Dry rehydratable
‘ meﬂm kﬂcﬁena] - S e a;o-su:sm &) AM Light microscopi
ki J A investigation
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IIl. TEST RESULT DETAILS
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IV. ANALYZED SAMPLE PICTURES

1. Minimum dimension = 50 pm organisms

* Ballasting (Ist period : 2011. 03. 06, Busan newport)

Copepodite (Influent water)

Acartia omorii (Influent water)

Copepod nauplius (Influent water) Oithona sp. (Influent water)
|
Harpacticoida (Influent water) Bivalve larva (Influent water)
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1. To be continued

* de-Ballasting (1st period : 2011. 03. 14, Singapore porf)

Corycaeus affinis (Control water) Harpacticoida (Viable, Treated water)

Acartia omorii (Control water) Cyprid larva (Viable, Treated water)

Paracalanus sp. (Control water) Bivalve larva (Viable, Treated water)
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1. To be continued

* Ballasting (2nd period : 2011. 08. 21, Singapore port)

Polychaeta larva (Influent water) Corycaeus | affinis (Influent water) }

Copepod nauplius (Influent water) Bivalve larva (Influent water)

Qithona sp. (Influent water) Harpacticoida (Influent water)
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1. To be continued

* de-Ballasting (2nd period : 2011. 08. 28, Busan newport)

Acartia pacifica (Control water) Copepodite (Viable, Treated water)

Copepod nauplius (Control water) Debris (Treated water)
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1. To be continued

- Ballasting (3rd period : 2011. 10. 23, Hongkong port)

Copepodite (Influent water) Oithona sp. (Influent water)

Copepod nauplius (Influent water) Balanus larva (Influent water)

Bivalve larva (Influent water) Polychaeta| larva (Influent water)
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1. To be continued

* de-Ballasting (3rd period : 2011. 10. 28, Tongyeong bay)

Polychaeta larva (Control water)

Oithona sp. (Control water)

Harpacticoida (Control water)

Copepodite (Viable, Treated water)

Bivalve larva (Viable, Treated water)

Cyprid larva (Viable, Treated water)
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2. Minimum dimension = 10-50 pm organisms

* Ballasting (1st period : 2011. 03. 06, Busan newport)

Pleurosigma sp. (Influent water) Akashiwo sanguinea (Influent water)

Chaetoceros sp. (Influent water) Chaetoceros sp. (Influent water)

Thalassiosira sp. (Influent water) Chaetoceros sp. (Influent water)
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2. To be continued

* de-Ballasting (1st period : 2011. 03. 14, Singapore port)

.
‘?.
%

x -
=ﬁ

Chaetoceros sp. (Control water)

Light microscope image (left) and auto/epi-fluorescence microscope image (right).

Skeletonema sp. (Control water)

Light microscope image (left) and auto/epi-fluorescence microscope image (right).
L3 ;
w

e
-

Skeletonema sp. (Control water)

Light microscope image (left) and auto/epi-fluorescence microscope image (right).

Certificate No. : KOMERI-GTA-11T129-1 KOME-m
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2. To be continued

* Ballasting (2nd period : 2011. 08. 21, Singapore port)

Rhizosolenia sp. (Influent water) Thalassiosira sp. (Influent water)

Detonula sp. (Influent water) Detonula sp. (Influent water)

Guinardia sp. (Influent water) Guinardia sp. (Influent water)
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2. To be continued

* de-Ballasting (2nd period : 2011. 08. 28, Busan newport)

Guinardia sp. (Control water) Thalassiosira sp. (Control water)

Detonula sp. (Control water)

Light microscope image (left) and epi-fluorescence microscope image (right).

Thalassiosira sp. (Control water) Unidentified dinoflagellate (Control water)
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2. To be continued

* Ballasting (3rd period : 2011. 10. 23, Hongkong port)

Chaetoceros sp. (Influent water) Prorocentrum sp. (Influent water)

Odontella sp. (Influent water)

Light microscope image (left) and auto-fluorescence microscope image (right).

Thalassiosira sp. (Influent water)

Light microscope image (left) and auto-fluorescence microscope image (right).
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2. To be continued

* de-Ballasting (3rd period : 2011. 10. 28, Tongyeong bay)

Odontella sp. (Control water) Chaetoceros sp. (Control water)

Ditylum sp. (Control water) Thalassiosira sp. (Control water)

Pleurosigma sp. (Control water) Detonula sp. (Control water)

KOMERI-P-24-03(8) Page 28/64 2012. 03. 21



Certificate No. : KOMERI-GTA-11T129-1

KOMERI

3. Bacteria

Heterotrophic bacteria - 1 mL

(Beginning of influent water)

* Ballasting (1st period : 2011. 03. 06, Busan newport)

AgquaStar

AS-C1BDO-

Coliform (20 mL)

Coliform - 20 mL filtration

_-—/".

(Beginning of influent water)

b |
Heterotrophic bacteria - 1 mL Coliform - 20 mL filtration
(Middle of influent water) (Middle of influent water)
[Project 1D AguaStar R
Sample ID AS-C1EDO- i g
- R P >
Heterotrophic bacteria - 1 mL Coliform - 20 mL filtration
(End of influent water) (End |of influent water)
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3. To be continued

—_

- Ballasting (1st period : 2011. 03. 06, Busan newport)

E. coli - 20 mL filtration Intestinal Enterococci - 20 mL filtration

(Beginning of influent water) (Beginning of influent water)

E. coli - 20 mL filtration Intestinal Enterococci - 20 mL filtration
(Middle of influent water) (Middle of influent water)

E. coli - 20 mL filtration Intestinal Enterococci - 20 mL filtration

(End of influent water) (End |of influent water)
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KOMERI

3. To be continued

* Ballasting (1st period : 2011. 03. 06, Busan newport)

Toxicogenic V. cho!erae (01 0139) - 01 mL

4

(Beginning of influent water)

mmwww
Toxicogenic V. cholerae (O1, 0139) - 0.1 mL

(Middle of influent water)

e

Toxicogenic V. cholerae (01, 0139) - Ol mL

(End of influent water)
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3. To be continued

* de-Ballasting (1st period : 2011. 03. 14, Singapore port)

Heterotrophic bacteria - 1 mL Heterotrciphic bacteria - 1 mL
(1st Beginning of treated water) (Ist Middle of treated water)

Heterotrophic bacteria - 1 mL
(2nd Beginning of treated water)

Wi WBERY

Heterotrophic bacteria - 1 mL
(2nd Midd]e of treated water)

s g

Heterotrophic bacteria - 1 mL Heterotrophic bacteria - 1 mL
(3rd Beginning of treated water) (3rd Middle of treated water)
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3. To be continued

- de-Ballasting (1st period : 2011. 03. 14, Singapore port)

Heterotrophic bacteria - 1 mL Coliform - 100 mL filtration
(Ist End of treated water) (1st Beginning of treated water)

Heterotrophic bacteria - 1 mL Coliform - 100 mL filtration

(Znd End of treated water) (2nd Beginning of treated water)
N RO SeeLy SRR e %

Heterotrophic bacteria - 1 mL Coliform - 100 mL filtration

(3rd End of treated water) (3rd Beginning of treated water)
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3. To be continued

- de-Ballasting (1st period : 2011. 03. 14, Singapore port)

Coliform - 100 mL filtration Coliform - 100 mL filtration
(1st Middle of treated water) (1st End of treated water)

Coliform - 100 mL filtration Coliform - 100 mL filtration
(2nd Middle of treated water) (2nd End of treated water)

o ¥ 1031 5

Coliform - 100 mL filtration Coliform - 100 mL filtration
(3rd Middle of treated water) (3rd End of treated water)
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3. To be continued

- de-Ballasting (1st period : 2011. 03. 14, Singapore port)

E. coli - 100 mL filtration E. coli - 100 mL filtration

(1st Beginning of treated water) (1st Middle of treated water)

E. coli - 100 mL filtration £ coli - 100 mL filtration
(2nd Beginning of treated water) (2nd Middle of treated water)

E. coli - 100 mL filtration E. coli - 100 mL filtration
(3rd Beginning of treated water) (3rd Middle of treated water)
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3. To be continued

* de-Ballasting (1st period : 2011. 03. 14, Singapore port)

E. coli - 100 mL filtration Intestinal Enterococci - 100 mL filtration
(Ist End of treated water) (1st Beginning of treated water)

E. coli - 100 mL filtration Intestinal Enterococci - 100 mL filtration
(2nd End of treated water) (2nd Beginning of treated water)

E. coli - 100 mL filtration Intestinal Enterococci - 100 mL filtration

(3rd End of treated water) (3rd Beginning of treated water)
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3. To be continued

* de-Ballasting (1st period : 2011. 03. 14, Singapore port)

Intestinal Enterococci - 100 mL filtration Intestinal Enterococci - 100 mL filtration
(1st Middle of treated water) (1st End of treated water)

Intestinal Enterococci - 100 mL filtration Intestinal Enterococci - 100 mL filtration
(2nd Middle of treated water) (2nd End of treated water)

Intestinal Enterococci - 100 mL filtration Intestinal Entaérococci - 100 mL filtration
(3rd Middle of treated water) (3rd End of treated water)
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3. To be continued

- de-Ballasting (1st period : 2011. 03. 14, Singapore porf)

/o
0 S

Toxicogenic V. cholerae (01, 0O139) - 0.1 mL Toxicogenic V. cholerae (01, 0139) - 0.1 mL

(1st Beginning of treated water) (1st Middle of treated water)
> {IW //63,‘, ‘{‘A"r Ji.j/" -

A e

Toxicogenic V. cholerae (01, 0139) - 0.1 mL Toxicogenic V. cholerae (01, 0139) - 0.1 mL

(2nd Beginning of treated water) (2nd Middle of treated water)
Wersz . nezws

/&/

Toxicogenic V. cholerae (01, 0139) - 0.1 mL Toxicogenic V. cholerae (01, 0139) - 0.1 mL

(3rd Beginning of treated water) (3rd Middle of treated water)
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3. To be continued

* de-Ballasting (1st period : 2011. 03. 14, Singapore port)

0139) - 0.1 mL
(Ist End of treated water)

Toxicogenic V. cholerae (O1,

L g 7> |
= |

Toxicogenic V. cholerae (01, 0139) - 0.1 mL
(Znd End of treated water)
A oz e

-

|

Vil ‘N’?

Toxicogenic V. cholerae (Ol, O139) - 0.1 mL
(3rd End of treated water)
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3. To be continued

* Ballasting (2nd period : 2011. 08. 21, Singapore port)

Heterotrophic bacteria - | mL Coliform - 20 mL filtration

(Beginning of influent water)

(Beginning of influent water)

Heterotrophic bacteria - 1 mL Coliform - 20 mL filtration
(Middle of influent water) (Middle of influent water)

A -GE -2 Waga)

Heterotrophic bacteria - 1 mL Coliform - 20 mL filtration

(End of influent water) (End of influent water) J
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3. To be continued

E. coli - 20 mL filtration

(Beginning of influent water)

E. coli - 20 mL filtration
(Middle of influent water)

E. coli - 20 mL filtration

| (End of influent water)

- Ballasting (2nd period : 2011. 08. 21, Singapore port)

Intestinal Enterococci - 20 mL filtration

(Beginning of influent water)

Intestinal Enterococci - 20 mL filtration

(Middle of influent water)

Intestinal Enterococci - 20 mL filtration

(End of influent water)

KOMERI-P-24-03(8)
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3. To be continued

* Ballasting (2nd period : 2011. 08. 21, Singapore port)

Toxicogenic V. cholerae (01, 0139) - 0.1 mL

(Beginning of influent water)

Toxicogenic V. cholerae (O, 0139) - 0.1 mL

(Middle of influent water)

Toxicogenic V. cholerae (O1, 0139) - 0.1 mL

(End of influent water)
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3. To be continued

* de-Ballasting (2nd period : 2011. 08. 28, Busan newport)

Heterotrophic bacteria - 1 mL Heterotrophic bacteria - 1 mL

(1st Beginning of treated water) (1st Middle of treated water)

Heterotrophic bacteria - 1 mL Heterotraphic bacteria - 1 mL

(2nd Beginning of treated water) (2nd Middle of treated water)

Heterotrophic bacteria - 1 mL Heterotrophic bacteria - 1 mL

(3rd Beginning of treated water) (3rd Middle of treated water)
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3. To be continued

* de-Ballasting (2nd period : 2011. 08. 28, Busan newport)

Heterotrophic bacteria - 1 mL

(1st End of treated water) (1st Beginning of treated water)

Heterotrophic bacteria - 1 mL Coliform - 100 mL filtration
(2nd End of treated water) (2nd Beginning of treated water)

Heterotrophic bacteria - 1 mL Coliform - 100 mL filtration
(3rd End of treated water) (3rd Beginning of treated water)
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KOMERI
3. To be continued

* de-Ballasting (2nd period : 2011.

08. 28, Busan newport)

Coliform - 100 mL filtration

(1st Middle of treated water)

Coliform - 100 mL filtration

(Ist End of treated water)

Coliform - 100 mL filtration
(2nd Middle of treated water)

Coliform - 100 mL filtration

(2nd End of treated water)

\Project ID AgquaStar m;
Sample ID AS-T8E -0 i
Subject of test Coliform (100 mL) i
Test date o7 o, aF 25

Coliform - 100 mL filtration
(3rd Middle of treated water)

Coliform - 100 mL filtration
(3rd End of treated water)
KOMERI-P-24-03(8)
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3. To be continued

* de-Ballasting (2nd period : 2011. 08. 28, Busan newpornt)

E. coli - 100 mL filtration E. coli - 100 mL filtration
(Ist Beginning of treated water) (1st Middle of treated water)

E. coli - 100 mL filtration E. coli - 100 mL filtration
(2nd Beginning of treated water) (2nd Middle of treated water)

E. coli - 100 mL filtration E. coli - 100 mL filtration
(3rd Beginning of treated water) (3rd Middle of treated water)
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3. To be continued

- de-Ballasting (2nd period : 2011. 08. 28, Busan newport)

E. coli - 100 mL filtration Intestinal Enterococci - 100 mL filtration

(Ist End of treated water) (1st Beginning of treated water)

E. coli - 100 mL filtration Intestinal Enterococci - 100 mL filtration

(2nd End of treated water) (2nd Beginning of treated water)

E. coli - 100 mL filtration Intestinal Enterococei - 100 mL filtration
(3rd End of treated water) (3rd Beginning of treated water)
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3. To be continued

* de-Ballasting (2nd period : 2011. 08. 28, Busan newport)

Intestinal Enterococci - 100 mL filtration Intestinal Enterococci - 100 mL filtration
(1st Middle of treated water) (1st End of treated water)

Intestinal Enterococci - 100 mL filtration Intestinal Enterococci - 100 mL filtration
(2nd Middle of treated water) (2nd End of treated water)

Intestinal Enterococci - 100 mL filtration
(3rd Middle of treated water) (3rd End of treated water)
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3. To be continued

* de-Ballasting (2nd period : 2011. 08. 28, Busan newport)

Toxlcogemc V. cholerae.(Ol 0139) - 0.1 mL Toxicogenic V. cholerae (01, 0139) - 0.1 mL
(1st Beginning of treated water) (1st Middle of treated water)

v WP T

Toxlcogemc V. cholerae (Ol, 0139) - 0.1 mL Toxicogenic V. cho!erae (01 0139) - 0.1 mL

-'- w‘

(2nd Beginning of treated water) (2nd Middle of treated water)
A 2P

Toxicogenic V. cholerae (01, O139) - 0.1 mL . Toxwogemc V. cholerae (O1, 0139) - 0.1 mL
(3rd Beginning of treated water) (3rd Middle of treated water)
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3. To be continued

* de-Ballasting (2nd period : 2011. 08. 28, Busan newport)

Tox1cogemc V. -choierae (O] 0139) - 0.1 mL
(Ist End of treated water)

Toxlcogenlc V. cho!eme (Ol 0139) - 01 mL
(2nd End of treated water)

AT

Tox1c0gemc V. cholerae (O1, 0139) - 0.1 mL
(3rd End of treated water)
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3. To be continued

* Ballasting (3rd period : 2011. 10. 23, Hongkong port)

Heterotrophic bacteria - 1 mL Coliform - 20 mL filtration

(Beginning of influent water) (Beginning of influent water)

Heterotrophic bacteria - 1 mL Coliform - 20 mL filtration

(Middle of influent water) (Middle of influent water)

|

Heterotrophic bacteria - 1 mL Coliform - 20 mL filtration

(End of influent water) (End  of influent water)
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3. To be continued

- Ballasting (3rd period : 2011. 10. 23, Hongkong port)

L
+"!
1=ET
Ll 1
| [ ]
N 1]
E. coli - 20 mL filtration Intestinal Enterococci - 20 mL filtration

(Beginning of influent water) (Beginning of influent water)

E. coli - 20 mL filtration Intestinal Enterococci - 20 mL filtration

(Middle of influent water) (Middle of influent water)

[ E. coli - 20 mL filtration Intestinal Enterococci - 20 mL filtration

(End of influent water) (End lof influent water)
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3. To be continued

- Ballasting (3rd period : 2011. 10. 23, Hongkong port) —‘

Toxicogenic V. cholerae (01, 0139) - 0.1 mL

(Beginning of influent water)

Toxicogenic V. cholerae (O1, 0139) - 0.1 mL
(Middle of influent water)

Toxicogenic V. cholerae (O1, 0139) - 0.1 mL

(End of influent water)
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3. To be continued

* de-Ballasting (3rd period : 2011. 10. 28, Tongyeong bay)

Heterotrophic bacteria - 1 mL Heterotrophic bacteria - 1 mL

(1st Beginning of treated water) (Ist Middle of treated water)

Heterotrophic bacteria - 1 mL Heterotrophic bacteria - 1 mL
(2nd Beginning of treated water) (2nd Middle of treated water)

Heterotrophic bacteria - 1 mL Heterotrophic bacteria - 1 mL

(3rd Beginning of treated water) (3rd Middle of treated water)
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3. To be continued

- de-Ballasting (3rd period : 2011. 10. 28, Tongyeong bay)

Heterotrophic bacteria - 1 mL Coliform - 100 mL filtration
(Ist End of treated water) (1st Beginning of treated water)

Heterotrophic bacteria - 1 mL Coliform - 100 mL filtration
(2nd Endﬁ of treated water) (2nd Beginning of treated water)

Heterotrophic bacteria - 1 mL Coliform - 100 mL filtration

(3rd End of treated water) (3rd Beginning of treated water)
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3. To be continued

* de-Ballasting (3rd period : 2011. 10. 28, Tongyeong bay)

/ r

Coliform - 100 mL filtration
(1st Middle of treated water) (1st End of treated water)

Coliform - 100 mL filtration
(2nd Middle of treated water) (2nd End of treated water)

Coliform - 100 mL filtration
(3rd Middle of treated water) (3rd End of treated water)

" Coliform - 100 mL filtration
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3. To be continued

* de-Ballasting (3rd period : 2011. 10. 28, Tongyeong bay)

E. coli - 100 mL filtration E. coli - 100 mL filtration
(1st Beginning of treated water) (Ist Middle of treated water)

E. coli - 100 mL filtration
(2nd Beginning of treated water)

E. coli - 100 mL filtration E. coli - 100 mL filtration
(3rd Beginning of treated water) (3rd Middle of treated water)
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3. To be continued

* de-Ballasting (3rd period : 2011. 10. 28, Tongyeong bay)

E. coli - 100 mL filtration Intestinal Enterococci - 100 mL filtration
(1st End of treated water) (1st Beginning of treated water)

o

E. coli - 100 mL filtration Intestinal Enterococci - 100 mL filtration
(2nd End of treated water) (2nd Beginning of treated water)

! i
E. coli - 100 mL filtration Intestinal Enterococci - 100 mL filtration
(3rd End of treated water) (3rd Beginning of treated water)
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3. To be continued

* de-Ballasting (3rd period : 2011. 10. 28, Tongyeong bay)

Intestinal Enterococci - 100 mL filtration Intestinal Enterococci - 100 mL filtration

(1st Middle of treated water) (1st End of treated water)

Intestinal Enterococci - 100 mL filtration Intestinal Enterococci - 100 mL filtration
(2nd Middle of treated water) (2nd End of treated water)

Intestinal Enterococci - 100 mL filtration Intestinal Enterococci - 100 mL filtration
(3rd Middle of treated water) (3rd End of treated water)
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3. To be continued

* de-Ballasting (3rd period : 2011. 10. 28, Tongyeong bay)

Toxlcogemc V. cholerae (Ol 0139) - 0.1 mL Toxicogenic V. cholerae (Ol 0139) - 0.1 mL
(Ist Beginning of treated water) (1st Middle of treated water)

¥ B s 7§ S

Foxlwgemc V. cholerae (O1, 0139) - 0.1 mL Toxicogenic V. cholerae (01, 0139) - 0.1 mL
(2nd Beginning of treated water) (2nd Middle of treated water)

= = *“t‘f I‘ 3 ik ’ - -
Toxicogenic V. choierae (Ol 0139) - 0.1 mL Toxicogenic V. cholerae (01, 0139) - 0.1 mL
(3rd Beginning of treated water) (3rd Middle of treated water)
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3. To be continued

* de-Ballasting (3rd period : 2011. 10. 28, Tongyeong bay)

- -k -
P Rl u 4
Toxicogenic V. cholerae (O1, 0139) - 0.1 mL

(2nd End of treated water)

¥ ad 3

b

Toxicogenic V. cholerae (O, Ol39j - 0.1 mL
(3rd End of treated water)
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4. Total Suspended Solids (TSS)

- Ballasting (1st period : 2011. 03 06, Busan newport)
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4. To be continued

- Ballasting (2nd period : 2011. 08. 21, Singapore port)
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4. To be continued

* Ballasting (3rd period : 2011. 10. 23, Hongkong port)
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